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DETAILED ACTION 
Amendment 

This action is in response to the amendment received on 08/05/05. 

Claim Rejections - 35 USC §112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1 - 15 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In steps d and e, the applicant claims feature combinations. This is not disclosed 
in the specification. In page 8 of the specification the applicant claims that a PCA 
transform is performed which results in determining characteristics features. However 
there is nothing that mentions or describes combining these features. As the feature 
combinations are part of OR statements the examiner does not need to address them in 
the rejection shown below. 

Step d recites "to a classification value between 0 and 1". However the 
specification, page 9 first full paragraph, discloses that the feature sets are set to either 
1 or 0 no values are set that are between these two numbers. The uncertainties in this 
claim rises to the level of a 35 U.S.C. 112 rejection because of the inconsistency 
between the claimed subject matter and the specification (See MPEP 2173.03). For the 
purpose of this action the examiner will assume the specification is correct. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claims 1 - 3, 6 - 12, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Luck (5,257, 1 82) in view of Watanabe (5,522,01 5). 
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7. In regards to claim 1 Luck discloses a method for analyzing microscope images 
comprising of the following steps: 

a) Taking at least two microscope images of a sample including a plurality of 
biological objects (col. 4, lines 13-19); 

b) Selecting a first microscope image and marking the positions (s) of mass 
gravity centers, i.e., centroids, of a number n of the individual objects discernible in the 
first microscope image, in which step each marked object is assigned a defined first 
image excerpt which completely surrounds the marked object, and each first image 
excerpt including a marked object, and each first image excerpt including a marked 
object is assigned the value 1, with the number n of such marked first image excerpts 
constituting a positive training set (col. 7, lines 46 - 53; col. 13, lines 17-23: Two 
training sets are disclosed, malignant and benign with a 0.9 and 0.1. Luck does not 
disclose using 1 and 0 for training a neural network. This will be shown to be well known 
in the art through Watanabe below. A complete training set consists of a positive (1) and 
a negative (0) training set; col. 13, lines 40 - 48: the training set is based on "precisely 
the same type of net images" as were obtained for classification.); 

c) Selecting and marking a number m of second image excerpts each spaced a 
predetermined minimum distance from said first image excerpts, with a second image 
excerpt corresponding in size and shape to said first image excerpt, in which step each 
second image excerpt is assigned the value 0, with the number m of such marked 
second image excerpts constituting a negative training set (col. 7, lines 46 - 53; col. 13, 
lines 17 - 23; col. 8, lines 49 - 62; col. 13, lines 40 - 48: Two training sets are 
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disclosed, malignant and benign with a 0.9 and 0.1. The training excerpts are chosen in 
exactly the same manner as the excerpts to be analyzed. Luck discloses that the image 
is processed to remove all objects larger than the objects of interest. So cell clumps will 
be removed; thus the only thing that will remain in the image after the processing is 
individual cells. Therefore cells that are touching would not remain. So only separate 
cells (at least 1 pixel of separation) will remain in the image, and therefore a minimum 
predetermined distance (1 pixel) is maintained between the first image excerpts and the 
second image excerpts.); 

d) Determining characteristic features and/or feature combinations of the positive 
and negative training sets and assigning said characteristic features and/or feature 
combinations to a classification value between 0 and 1, said classification value 
representing the degree of probability of the presence of a marked object, and the 
determined features and/or feature combinations are stored (col. 13, lines 57 - 64: The 
neural network will analyze characteristic features, such as shape, size, and gray scale, 
which are features, and not the actual image itself.); 

e) Determine classification values of all image points of the second and each 
further microscope image by comparing the image data of the second and each further 
microscope image with the features and/or feature combinations determined in 
procedural step d), in which step, for each image point of the second and each further 
microscope image, the classification value for an image excerpt surrounding the image 
point is determined and the size and shape of this image excerpt corresponds to the 
size and shape of the first or second image excerpt (col. 1 3, lines 1 7 - 23); . 
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Luck (as modified by Watkin) does not disclose using 1 and 0 for training a 
neural network. However, Watanabe (col. 5, lines 59-61) discloses using 1 and 0 to 
train a neural network. Luck discloses a method capable of classifying biological 
specimens on a microscope slide, however Luck has not specifically claim a threshold. 
However, Watanabe (col. 25, lines 42 - 44) discloses using a threshold of 0.5 to 
separate neural network outputs into two possibilities. 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to use 0 and 1 to train a neural network as taught by Watanabe 
instead of 0.1 and 0.9 as taught by Luck (as modified by Watkin). As the intent is to 
separate two types allowing more separation between the types will allow for better 
thresholding. Also to use thresholding for classification of neural network outputs (as 
disclosed by Watanabe) in the method disclosed by Luck (as modified by Watkin) allows 
for separation of the data into two subsets, as Luck's method is designed to classify a 
cell as either malignant or benign thresholding will quickly and easily separate outputs 
for easy analysis. 

8. With regards to claim 2, the method as claimed in claim 1 wherein the sample is 
a tissue sample and the biological object is a cell (Luck, col. 8, lines 33 - 35). 

9. With regards to claim 3, the method as claimed in claim 1 wherein the biological 
objects to be determined are marked with one or plural chemical markers before the 
microscope images are taken (Luck, col. 8, lines 33 - 35). 
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10. With regards to claim 6, the method as claimed in claim 1 wherein the 
microscope images are taken by a CCD camera and then digitized (Luck, col. 7, lines 
11 -13). 

11. With regards to claim 7, the method as claimed in claim 1 wherein the number n 
of the individual biological objects marked in procedural step b) is larger than or equal to 
50 (Luck, col. 13, lines 17-19: As "several hundred or thousands" of cells are used to 
create a training set inherently at least 50 of these biological objects would represent 
the positive (malignant) case.). 

12. With regards to claim 8, the method as claimed in claim 1 wherein the first image 
excerpt is of square shape, with the size and/or side length of the first image excerpt 
corresponding at least to the maximum diameter of the biological objects in the first 
microscope image (Luck, col. 7, lines 49 - 59). 

13. With regards to claim 9, the method as claimed in claim 1 wherein the number n 
of second image excerpts is larger than or equal to 50, with the second image excerpts 
being defined automatically, keeping to the minimum distance from the respective first 
image excerpts (Luck, col. 13, lines 17 - 19: As "several hundred or thousands" of cells 
are used to create a training set inherently at least 50 of these biological objects would 
represent the negative (begin) case; Watkin, third paragraph on page 529). 

14. With regards to claim 10, the method as claimed in claim 1 wherein classification 
values of all image points of the second and each further microscope image are 
automatically determined according to procedural step e) by scanning the image 
surface of the second and each further microscope image (Luck, col. 14, lines 3 - 7). 
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15. With regard to claim 11, the method as claimed in claim 1 wherein the threshold 
value of the classification value representing the presence of a biological object is at 
least 0.5 (Watanabe, Col. 25, lines 42 - 44). 

16. With regards to claim 12 t the method as claimed in claim 1 wherein the object 
positions determined by procedural steps a) to f) are compared in the total number of 
microscope images so as to obtain a spatial location and distribution of the individual 
objects in the sample (Luck, col. 14, lines 30 - 35). 

17. With regards to claim 14, the method as claimed in claim 2 wherein the biological 
objects to be determined are marked with one or plural chemical markers before the 
microscope images are taken (Luck, col. 8, lines 33 - 35). 

18. Claims 4, 5, 13, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Luck (as modified by Watanabe) as applied to claim 3 above, and 
further in view of Hemstreet (5,733,721). 

Luck discloses a method for analyzing a microscope slide containing biological 
cells (col. 5, lines 16-21). Luck however does not teach how to prepare that slide or 
that fluorochrome should be used to mark the slide. 

Hemstreet teaches that slides should be rinsed (col. 28, lines 27 - 32) before 
staining. Hemstreet then teaches that to create fluorescent images requires staining the 
slide with a fluorchrome (col. 7, line 64 - col. 8, line 6). Hemstreet then analyzes the 
fluorescent images with a neural network (col. 7, lines 47 - 51). 

Luke (as modified by Watanabe) and Hemstreet are combinable because they 
are from the same field of endeavor, i.e., using neural networks to classify biological 
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cells. It would have been obvious to one having ordinary skill in the art at the time of the 
invention to prepare and stain the microscope slide (as taught by Hemstreet) before 
analyzing the microscope slide (as taught by Luke). A slide needs to be prepared in 
advance of use if the results are to be trusted. By staining the slide the method 
disclosed by Luke will have an easier time of identifying cells of interest. 

19. With regards to claim 4, the method as claimed in claim 3 wherein the objects to 
be determined are marked with one or plural chemical markers before the microscope 
images are taken, with a bleaching or rinsing procedure being performed between the 
taking of the individual microscope images (Hemstreet, col. 28, lines 27 - 32). 

20. With regards to claim 5, the method as claimed in claims 3 wherein said chemical 
markers are fluorochrome markers and the microscope images are fluorescence 
images (Hemstreet, col. 7, line 64 - col. 8, line 6). 

21 . With regards to claim 13, use of a method as claimed in claim 1 for the automatic 
cell classification of fluorescent cells (Luck, col. 3, lines 38 - 39; Hemstreet, col. 7, line 
64 -col. 8, line 6). 

22. With regards to claim 15, the method as claimed in claim 4 wherein said 
chemical markers are fluorochrome markers and the microscope images are 
fluorescence images (Hemstreet, col. 7, line 64 - col. 8, line 6). 

Response to Arguments 

23. . Applicant's arguments, see page 9, line 13 - page 10, line 15, filed 09/22/05, with 
respect to the rejection(s) of claim(s) 1-15 under 103 have been fully considered and 
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are persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Luck and Watanabe. 

In particular the applicant is correct the examiner incorrectly applied Watkin to 
the reference. In fact upon further consideration the examiner has discovered that Luck 
already disclosed the material Watkin was used to teach. The examiner apologizes for 
the mistake. 

24. The applicant argues that, "Luck discloses classifying cells based on their 
morphology and not by recognition of their position(s)". 

The examiner has carefully read and reread the specification and cannot find any 
support for this assertion. The specification teaches that a PCA transform is performed 
and the resulting 6 dimensional object is used in the neural network. This has nothing to 
do with position, but in fact is based on morphological features. 

25. The applicant states that, "previously performed training, which is not described". 
Luck does indeed disclose how the training works. As shown above Luck states 

that the training images are prepared exactly as the images that are analyzed. Luck 
also discloses that a neural network is used. How a neural network is trained is well 
known in the art. 

26. The applicant argues that there is not relationship between the training in Luck 
and the use of the training on the second and subsequent images. 

First the claim does not require only a single image for training. Luck as pointed 
out has a training set of at least several hundred. Luck does not state if this is from a 
single image or multiple images, regardless though this does not matter as Luck uses 
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the same approaches to obtain the training images as the images to be analyzed. 
Clearly more then one training image excerpt from each slide must be obtained for 
practical purposes. 

Second, Luck clearly states that the training set is then used to identify the 
analyzed excerpts. Therefore there is a relationship between training and classifying. 

Finally, all objects are identified either as normal abnormal or not a cell by the 
end of the classification process. 

27. The applicant points out that the examiner does not mention step f in his 
rejection. 

However step f was not mentioned because a 103 was needed to deal with the 
subject matter of step f. That said Luck clearly identifies the positions of the biological 
objects as the cells are identified and the positions of those cells are known. The 
concept of a threshold is well known in neural networks as shown by Wantanabe. 

28. The applicant finally argues that Wantanabe does not teach the concepts the 
examiner claims it teaches. 

It is the examiner's belief that much of the confusion with this, case is the 
applicant's belief that the claimed invention has two training sets. In neural networks a 
training sets consists of examples of yes (1) and no (0) cases. Thus the "positive 
training set", claimed by the applicant, is only half of a full training set. Luck discloses a 
complete training set. In fact the examiner would like to point the applicant to the 
applicant's own specification page 9, lines 5-8 where the applicant also claims one 
variable, y, which can have two different values (1 or 0). 
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. If the applicant truly had two training sets there would be two complete training 
sets. For example, the "positive training set" would have examples of yes and no cases 
and not simply yes cases. The same is true for the "negative training set". And then 
only one of these training sets would be used to analyze an image. For example, the 
applicant might have created a training set used for a particular type of marker and a 
second training set for another type of marker. Then when the slide to be analyzed is 
treated with the first marker the first training set would be used. This is not what the 
applicant is claiming. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher L. Lavin whose telephone number is 571- 

272- 7392. The examiner can normally be reached on M - F (8:30 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mancuso Joseph can be reached on (571) 272-7695. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





